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(54) A method and an apparatus for 
detecting tears in a conveyor belt 

(57) An apparatus for and a method 
of detecting tears in a conveyor belt 
(1), wherein a light emitter (6) is 
positioned facing one surface of the 
conveyor belt ( 1 ) and a light receiver 
(7) is positioned in alignment with 
the light emitter (6) and facing the 
opposite surface of the belt (1). 
Where there is no tear in the belt, 
light from the emitter (6) will be 
occluded from the receiver (7). 
However, where there is a tear in the 
belt (1) light from the emitter (6) will 
pass from the emitter (6) to the 
receiver (7) on the passage of a tear 
or gap past the light beam. If the 
emitter is pulsed the width of the 
tear or^gap^mayj^ 
\thenum^ r^puj ^s^u nted~by 
vcounteM 1 and^the^belts peedr^ 




Oscillator/ LE.O. 
Driver 




signal 



FIG.2 



ALARM 
OUTPUT 



O 
DO 

M 



CO 
O 



The drawings originally filed were informal and the print here reproduced is taken from later filed formal copies. 
RN«Dorirv <csr ^JesBpA* ^ bodies corrections made under Section 1 17(1) of the Patents Act 1977. 



2169402 




Fl 0.1a 



Conditioning 
electronics 




compare 
signal 



Fl G.2 



ALARM 
OUTPUT 



1 



GB 2 169 402 A 1 



SPECIFICATION 

A method and an apparatus for detecting 
tears in a conveyor belt 

5 

The present invention relates to an apparatus 
for, and a method of detecting tears in a con- 
veyor belt, and has particular application in 
providing an early indication of failure of a 

10 fastener type joint in a conveyor belt. 

Tears in conveyor belts lead to belt break- 
age which can cause extensive damage to the 
main conveyor structure, lost production and 
personal injury to anyone close to the con- 

15 veyor. Visual inspection of the conveyor belt 
at periodic intervals for tears is a tedious pro- 
cess and is costly in terms of man hours 
when long conveyor runs are employed. 
Conveyor belts are usually formed by fas- 

20 tening together several individual sections of 
belting. The adjacent ends of neighbouring 
sections of belt are fastened together by 
means of loops fixed to the end of each sec- 
tion of belt, which loops are interleaved with 

25 one another such that a wire passing through 
them fastens the belt together. Failure of this 
type of joint is usually preceded by combing 
of the loops through the belt such that a gap 
develops between the adjacent ends. It is an 

30 object of the present invention to provide an 
apparatus for, and a method of detecting 
tears in a conveyor belt which obviates the 
need for periodic manual inspection of the 
belt. 

35 According to a first aspect of the present 
invention there is provided apparatus for de- 
tecting tears or fastener joint failure in a con- 
veyor belt, comprising a light emitter posi- 
tioned, in use, facing one surface of the con- 

40 veyor belt, and a light receiver positioned in 
alignment with the light emitter and facing the 
opposite surface of the belt, such that light 
from the emitter is occluded from the receiver 
by the belt when tears or joint failures are 

45 absent. 

Preferably, the light emitter comprises an in- 
frared light source. Conveniently, the infra-red 
light source is pulsed to enable the size of the 
tear in the belt to be determined. In this re- 
50 spect, it is preferable to use a pulse frequency 
of not less than 10 kilohertz and higher fre- 
quencies of, for example, 20 kilohertz may be 
employed. 

A recognition^marker may be employed toj 
55 idenlt^y a. particular reference point on the belt 
so ^at the "position of ^tears in Jhejbelt can p 
ca^jated. Knowing the velocity of^the belt 
an^ the elapsed time between the reference 
atejhe^ar, the position of thevteSf^^the 
60 belfcan be identtfied^Conveniently, the recog- 
nition marker takes the form of a metatic disk 
which can be detected using an inductive sen- 
sor. 

Preferably, at least two light mitters and 
65 receivers are pr vid d across the width of the 



belt, with one light emitter and receiver being 
positioned adjacent each edge of the belt 
where tearing is most likely to commence. 
Where further light emitters and receivers are 

70 provided at least one of these is preferably 
positioned in alignment with the transverse 
centre line of the belt. 

According to a second aspect of the pre- 
sent invention there is provided a method of 

75 detecting tears or fastener joint failure in a 
conveyor belt comprising positioning a light 
emitter and a light receiver in alignment on 
opposite sides of the belt to be monitored so 
that the belt is positioned to intercept the 

80 light beam and occlude light from the receiver, 
and identify the tears in the belt or the gaps 
formed by fastener joint failure by moving the 
belt through the light beam so that light 
passes from the emitter to the receiver on the 

85 passage of a tear or gap past the light beam. 
Preferably, the light beam is pulsed so that 
the size of the tear or gap can be calculated. 
In this respect, the number of pulses received 
by the light receiver can be used to determine 

90 the period the gap takes to pass between the 
ligh emitter and receiver. Knowing the speed 
of the belt past the light emitter and receiver 
it is then possible to calculate the size of the 
gap or tear. 

95 An embodiment of the present invention will 
now be described, by way of example, with 
reference to the accompanying drawings, in 
which: 

Figs. 1(a) and 1(b) illustrate the principle of 

100 operation of the apparatus and the method of 
the present invention with reference to a se- 
cure fastener and a fastener about to break, 
respectively; and 
Fig. 2 shows a part schematic and part 

105 block circuit diagram of a conveyor monitoring 
apparatus embodying the present invention. 

Referring to Fig. 1(a) there is shown a por- 
tion of a conveyor belt 1 comprising two ad- 
jacent sections of belting 2, 3. The adjacent 

110 ends of the two sections 2, 3 are fastened 
together by means of several loops provided 
at the end of each section of belting 2, 3 
which loops 4 are interleaved with one 
another such that a wire 5 passing through 

115 them fastens the sections 2, 3 together. As 
will be apparent from Fig. 1 (b), failure of this 
type of joint is usually preceded by combing 
of the loops 4 through the ends of the sec- 
tions 2, 3 such that a gap develops there- 

120 between. The gap usually starts at the edges 
of the b It 1 . 

Positioned above the belt 1 is a short-wave- 
length pulsed infra-red mining source 6 and 
positioned below the belt 1 is an infra-red 

125 receiver 7 spectrally matched to the emitter. 
For the sake of convenience, the emitter 6 
and the receiver 7 are positioned on opposite 
sides of the bottom or return run of the con- 
veyor belt 1. The receiver 7 is located imme- 

130 diately opposit the emitter s that in n rmal 
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circumstances the belt will occlude the infra- 
red light from the receiver. However, in the 
event that a gap develops between the sec- 
tions of belting 2, 3 infra-red light from the 
5 emitter will pass through the gap to the re- 
ceiver each time the gap passes there- 
between. Thus, a signal is generated by the 
receiver 7 indicating the presence of a gap. 
• As indicated previously, the light from the 

10 emitter 6 is pulsed at a known frequency. By 
counting the number of pulses received by the 
receiver 7 it is possible to determine the exact 
length of time taken for the gap to pass be- 
tween the emitter 6 and the receiver 7. If the 

1 5 belt velocity is then determined it is possible 
to calculate the exact size of the gap. Using 
some sort of comparator it is then possible to 
have an alarm triggered or other warning de- 
vices operated when a predetermined maxi- 

20 mum absolute value of gap exists or when a 
predetermined maximum rate of increase in 
the size of the gap is noted on successive 
revolutions of the belt 1 . 
In order to facilitate identification of the ex- 

25 act spot_onjthejDeltJL where-a~tear-or-gap~is 
^sensecCa-metaLmarker 8 may be^inserted-into 
^thTSeTroTlitt^h^jthej^torThe metal marker 
8 can be^detected by, for example, an induc- 
tive sensor and provides a reference point on 

30 the belt 1 . Moreover, wher e the speed of the 
f belt 1 is khl>wn the time taken for the belt) 1 
tto move from the marker 8 to an identified 
I gap can be used to calculate the exact posi- 
tion ~of~the-gap-on-the_.beltJh — — ^ 

35 Referring now to Fig. 2 there is shown a 
part schematic and part block diagram of a 
conveyor belt monitoring apparatus. The appa- 
ratus comprises "n" emitter 6 and receiver 7 
combinations spaced along the bottom or re- 

40 turn run of a conveyor belt 1. The emitters 6 
are driven by a driver 9 at a frequency of 20 
kilohertz. Each of the receivers 7 is connected 
to a signal conditioning amplifier 10 which is 
in turn connected to a counter 1 1 . Each coun- 

45 ter 1 1 is turned on and off by an enabling 
monostable 12. The output of each counter 
1 1 is connected to a digital comparator 1 3 
which compares the value in the counter 1 1 
with a predetermined absolute maximum value 

50 provided by conditioning electronic circuitry 
14. The output of each comparator 13 is con- 
nected via a logical OR circuit 15 to an alarm 
circuit not shown. 
In the event that a tear occurs in the belt 1, 

55 then pulsed light from the emitters 6 will be 
received at the receivers 7. The resultant 
pulse train utput from the receivers 7 is pro- 
cessed by the amplifiers 10 and the number 
of pulses in the pulse train is counted in coun- 

60 ter 11. The number of pulses c unted by the 
counter 1 1 will be determined by the size of 
the gap in the belt 1 and the speed at which 
the belt passes the emitter 6 and receiver 7 
combination. Where the speed f the belt 1 is 

65 known, the count in the counter 1 1 can there- 



fore be used to provide an indication as to 
the size of the gap. To this end the output of 
the counter 1 is compared with a predeter- 
mined value provided by the conditioning elec- 

70 tronics 14 and if it exceeds the predetermined 
value then the size of the gap is such that an 
alarm condition exists. 

Any convenient means may be employed to 
determine the velocity of the belt. For 

75 example, a tachometer may be provided in 
one of the idler rollers of the conveyor. A 
typical velocity for the belt 1 will be 1 meter 
per second and with a pulse frequency greater 
than 10 kilohertz this will enable very small 

80 gaps to be detected. 

Of course, where it is only desired to iden- 
tify the position of the gap the use of a 
pulsed infra-red light emitter is not essential 
since the pulse feature is not required. To 

85 avoid spurious readings from ambient light 
sources it is preferred to use infra-red pulsed 
at a set frequency or another discrete wave- 
length or colour of light. 

90 CLAIMS 

1 . Apparatus for detecting tears or fastener 
joint failure in a conveyor belt, comprising a 
light emitter positioned, in use, facing one sur- 
face of the conveyor belt, and a light receiver 
95 positioned in alignment with the light emitter 
and facing the opposite surface of the belt, 
such that light from the emitter occluded from 
the receiver by the belt when tears or joint 
failures are absent. 
100 2. Apparatus according to claim 1, charac- 
terised in that the light emitter comprises an 
infra-red light source. 

3. Apparatus according to claim 2, charac- 
terised in that the infra-red light source is 

105 pulsed, counter means are associated with the 
light receiver to count the number of pulses 
received and means are provided to determine 
the velocity of the conveyor belt, thereby al- 
lowing the size of a tear or gap in the belt to 

110 be calculated. 

4. Apparatus according to claim 2 or 3, 
characterised in that the pulse frequency is 
not less than 10 kilohertz. 

5. Apparatus according to any preceding 
115 claim, characterised in that a recognition 

marker is provided in the belt and detector 
means are provided for detecting the recogni- 
tion marker. 

6. Apparatus according to claim 5, charac- 
1 20 tensed in that the recognition marker com- 
prises a metal tag and the detector means 
comprises an inductive sesnor. 

7. Apparatus according to any preceding 
claim, characteris d in that a light emitter and 

125 rec iv r combination are provided adjacent 
each edge of the belt where tearing is most 
likely to commence. 

8. Apparatus according to claim 7 charater- 
ised in that a light emitter and receiver combi- 

130 nation is positioned in alignment with the 



transverse centre line of the belt. 

9. A method of detecting tears or fastener 
joint failures in a conveyor belt comprising po- 
sitioning a light emitter and a light receiver in 

5 alignment on opposite sides of the belt to be 
monitored so that the belt is positioned to 
intercept the light beam and occlude light from 
the receiver, and identify the tears in the belt 
or the gaps formed by fastener joint failure by 
10 moving the belt through the light beam so 
that light passes from the emitter to the re- 
ceiver on the passage of a tear or gap past 
the light beam. 

10. A method according to claim 9, charac- 
15 terised in that the light beam is pulsed, the 

number of pulses received by the receiver is 
counted and the velocity of the conveyor belt 
is determined, thereby allowing the size of a 
tear or gap in the conveyor belt to be calcu- 
20 lated. 

11. A method according to claim 9 or 10, 
characterised in that a recognition marker is 
employed to identify a particular reference po- 
int on the belt so that the position of a tear 

25 or gap in the belt can be calculated. 

12. A method according to claim 11, char- 
acterised in that the velocity of the belt is 
determined and the position of a tear or gap 
in the belt relative to the recognition marker is 

30 calculated from the elapsed time between a 
recognition marker being detected and a tear 
or gap on the belt being detected. 

13. Apparatus for detecting tears or fas- 
tener joint failure in a conveyor belt substan- 

35 tially as hereinbefore described with reference 
to the accompanying drawings. 

14. A method for detecting tears or fas- 
tener joint failure in a conveyor belt substan- 
tially as hereinbefore described with reference 

40 to the accompanying drawings. 
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